50 patients, 25 of whom had confirmed acute myocardial infarction. In every case isoenzyme MB (heart isoenzyme) was detected with equal sensitivity by either procedure. Evidently, only the presence or absence of MB is clinically significant; none of the 25 patients without infarction had detectable MB activity in their serum. Columns connected to a continuous-flow sample line for analyses of the eluting stream without further modification produced satisfactory results. of 100, 200, and 300 mmol/liter, the first two being at pH 8.0 and the third at pH 7.0 (2). Serum, 1 ml, was applied to the column, allowed to penetrate the Sephadex, and the first effluent was collected.
Materials And Methods

Sample Preparation
Three 1-ml portions of the first eluting buffer (100 mmol/liter NaC1) were introduced, and three 1-ml eluates successively collected.
To effect a complete separation between the MM and MB isoenzymes, we introduced a fourth elution of 1 ml of the first buffer. Similarly, three 1-ml portions of the sec- If one is interested in the BB fraction, a third set of three 1-mi portions of the third eluting buffer (300 mmol/liter NaC1) may be applied.
Activity Measurements
Total activity.
Total CK activities in patients' sera and in eluates of chromatographed sera were measured by continuous flow (3). The reaction is: creatine phosphate + ADP creatine + ATP. The creatine is measured colorimetricaily by using a-naphthol and diacetyl.
One unit is defined as the activity producing 1 nmol of creatine per minute at 37 #{176}C. A tenth milliliter of sample is incubated for 25 mm at 37 #{176}C, and the reaction is linearly related to activity to 300 U/mi. For normal sera we obtain values up to 85 U/mi; sera with values higher than 1000 are appropriately diluted with the first eluting buffer before the sample is applied to the column.
Isoenzyme activity.
After the electrophoretic patterns were scanned, the percentage of MB isoenzyme activity was found by calculating the total peak areas (one-half the base times the height) and dividing the area calculated for MB by the sum of all areas.
In the case of column chromatography, absorbances of the eluates were similarly used.
Results
Sera from 50 patients were studied by both tech- Figure 1 , in which CK activity is detected in eluates 8 and 9, which are supposed to contain BB, but electrophoresis of these eluates indicates that the isoenzyme is MB and not BB. However, in all cases, whether with patients' sera or with tissue homogenates, MM was definitively separated from MB, as confirmed by electrophoresis of all eluates. We tried a column with a larger reservoir than the Pasteur pipet, the "Curtis T4" column (Curtis Nuclear Corp., Los Angeles, Calif. 90058). Results were comparable to those from the column as specified by Mercer (2), but the relative positions of the fractions were slightly different.
DIscussion
In the 25 cases of acute myocardial infarction, we found electrophoresis and column chromatography to be equally sensitive in detecting MB. "Continuous-flow elution" can effectively separate the three isoenzymes. This method requires total elution and analysis time of about 20 mm and an instrument dedicated to CK with expensive substrates pumped continuously.
Automation of sample application combined with gradient elution may reduce the time involved, but requires further study.
The Curtis column holds larger volumes of serum and eluting buffers. In this column MB isoenzyme eluted in a later fraction than in the Pasteur pipet.
